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Patent claims 
\ 

1. The dri^g scheme for the LCD electrooptic element with alternating square-wave electric 
signals. tAte amplitude of which can vary between different electric levels so that the optimum 
dynamics ofS^he electrooptic response is assured, characterized in that the changing of the 
polarity of theVlectric driving signals is controlled by the integrator, which integrates the 
potential different between the electrodes of the LCD electrooptic switching element so that it 
keeps the value ofVie time integral l„, of the driving voltage within the predetermined interval 
(Vci 5 Int 5 Vcz), detaining the time interval for the polarity change of the electric driving 
signals as well as allo^g for the complete annihilation of the long-term DC component of the 
electric driving signals foVthe LCDglectrooptic switching element. 

2. The driving scheme for trib ZcD yfelectrooptic switching element as claimed in claim 1, 
characterized in that in the caVe thsft the amplitude of the of the electric driving signals for the 
said switching element is chajiW-^trTI?HS:-the ^ predetermined interval (Vc. Vc2) for the 
time integral l„, of the poten|y\lifference betv^sen the electrodes of the LCD electrooptic 
switching element is synchronAuslyVlth the first e jen change of the polarity of the said electric 
driving signals, which con-espLds h a compleU&n of the DC driving voltage compensation 
cycle and follows the amplitude chaVe. adj^ted according to the electric driving signal 
amplitude variatiori in such a wW that Wilrie interval of the electric driving signals polarity 
changes remains a^^eoijstant asbgsettSle^^ 

3. The electronic circuitry for the implementation V the driving scheme of claim 1 . characterized in 
that the electric driving signals on the electrodek(2) and (3) of the LCD electrooptic switching 
element (1) are connected to the difference inputsV) and (5) of the differential amplifier (6). the 
output signal (J) of which Is connected to the input (fe) of the integrator (9) and 

that the output signal (10) of the integrator (9) is connected to the comparator inputs (12) and 
(22) of the comparators (13) and (20). the reference\inputs (11) and (21) of which are 
connected to the electric potentials Vc^ and Vc, respectively while the signals, generated at the 
outputs (14) and (23) of the comparators (13) and (20). ena^ the control over the logic control 
signals for the LCD electrooptic switching element (1) via theWreset" inputs (16) and (15) of 
the control "flip/flop" circuit (17) so that the electric driving signk for each of the electrodes of 
the LCD electrooptic switching element (1). generated at its outputs (18) and (19) are phase 
shifted by 180" (Q/ Q) and 
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that these logic conttol signals are connected to the inputs (39) and (40) of the voltage 
translator (36), which tra^forms tl^m into the driving signals for the LCD electrooptic switching 
element (1) at its outputs ^37) /ana (38) connected to the control electrodes (2) and (3) of the 



LCD electrooptic switching el 
by the voltage level Vlcd, whi 
(36) and 



It (1). the amplitude of these driving signals being determined 
cormected to the control input (41) of the voltage translator 



that the said electronic drivinb circulto' can be optionally complemented with the electronic 
circuitry for the reduction of tne time-irV^rval variations of the polarity change of the electric 
driving signals for the LCD electrooptic swHphing element (1) 



:^e electronic circuitry for the implementation of the driving scheme of claims 1 and 2 as 
clairrfedsjn claim 3. characterized in that it reduces the time-interval variations of the polarity 
change of trtev^ctric driving signals by means of using the additional analog switch (24) that 
selects between the^wltage levels Vsi and Vs2. connected to the inputs (27) and (28) of the 
said analogue switch sothaj^ changes the reference voltage Vci at its output (25), connected 
to the reference input (21) of th^^smnparator (20) and 
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that the selection of the reference voltage is>n^ synchronously with the adequately selected 
driving signal for the LCD electrooptic switching efena^t (1) and according to the signal given 
by the sensor element (35) so that the signal, which is^^^^rated by the sensor (35) at its 
output (34). connected to the synchronization input (31). synchrohi^s the logic control circuitry 
(30) in such a way that the logic signal at its output (32), connected to^K^ontrol input (26) of 
the analogue switch (24). controls the said analogue switch in such a way^Trntit selects the 
voltage level Vci at its output (25), connected to the reference input (21) of the comp&fatpr (20), 
so that the time-interval variations of the polarity change of the electric driving sigftat^, 
controlled by the comparator (20), are as small as possible. 
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The electronic circuitry for the implem 
that the electric driving signals on the 
element (1) are connected to the inpt 
signal (51) of which is connected to the 



ion of the driving scheme of claim 1, characterized in 
itrodes (2) and (3) of the LCD electrooptic switching 
tnd (50) of the analogue switch (48), the output 
\nputg^) of the integrator (9) and 
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that the output^ignal (10) of the integrator (9) is connected to the comparator input (56) of the 
comparator (54/^.4he reference input (55) ef v-'hich is corinected to Ihe eieciric potential Vc, 
while the signal goj^erated at the output (57) of the comparator (54) enables the control of the 
logic driving signals\for the LCD electrooptic switching element (1) via the input (16) of the 
control "flip/flop" switching circuit (17) so that the electric driving signals for each of the 
electrodes of the LCD etectrooptic switching element (1), generated at its outputs (18) and (19) 
are phase shifted for 18(jP (Q/ Q) and that at the same time the output (19) of the switching 
electronic circuitry (17) is connected to the control input (58) of the analog switch (48), selecting 
one of the driving electric voJtages of the LCD electrooptic switching element (1) and that the 
output (57) of the comparato\(54). is connected to the select input (61) of the analog switch 
(60), so that with every change of the polaritirof the electric driving field between the electrodes 
of the LCD electrooptic switching>eiernOTt (1) tnfe said analogue switch (60) switches for a short 
time its output (53), connected to Vy& input (52)|of the of the integrator (9), from its electrically 
floating input (62) to the adequateist chosen constant electric potential, connected to its input 
(63). which results in resetting Ihenntegrator (9) to the initial state and 

that the logic driving signals at th(» outfiuis (18) and (19)i0f the switching logic circuitry (17) are 
connected to the inputs (39) and (40) of tloe voltage translator (36) that transforms them on its 
outputs (37) and (38). connected to the eleotrodes (2) ana (3) of the LCD electrooptic switching 
element (1). into the electric driving signals for the saj0''^LCD electrooptic switching element (1), 
the amplitude of which being deterTjnined by tne el^tric voltage Vtco. connected to the control 
input (41) of the voltage translator (36) and^x^^ 

that this electronic circuitry can be opWonally complemented with the electronic circuitry for the 
reduction of the time-interval variationaof the polaritWhange of the electric driving signals for 
the LCD electrooptic switching element \ 

6. The electronic circuitry for the implementation of the driving scheme of claim 1 . characterized in 
that the voltage output (43) of the analogue switch (42) wnfeh is apart from being connected to 
the input (41) of the voltage translator (36). connected ateo directly to the input (8) of the 
integrator (9) and \ 

that the output signal (10) of the integrator (9) is connected to th\ comparator input (56) of the 
comparator (54), the reference input (55) of which is connectedVo the electric potential Vc, 
while the signal generated at the output (57) of the comparator (54\enables the control of ttie 
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logic driving signals f^r the LCD electrooptic switching element (1) via the -Rput ;it>) or ihe 
control "fiip/fiop" switchltag circuit (17) so that the driving signals for each of the electrodes of the 
LCD electrooptic switchin\element (1), generated at its outputs (18) and (19) are phase shifted 
for 180° (Q/ Q) and 
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that the output (57) of the compdtator (54) is connected to the select input (61) of the analogue 
switch (60) so that with every ch^ge oHfiepol^rity of the electric driving field between the 
electrodes of the LCD electrooptic sW4iing elemeiftt (1) the said analogue switch (60) switches 
for a short time its output (53), wl^ch is conneoted to input (52) of integrator (10). from its 



electrically floating input (62) to the 
to its input (63). which results in res 



adequatelyj^jfrors^^ electric potential Vp, connected 

etting «^(e1ntegrator (fe) to the initial state and 



that the logic driving signals at the Outputs (1& and M^) of the switching logic circuitry (17) are 
connected to the inputs (39) and>(^) of the vo^la^ translator (36) that transforms them on Its 
outputs (37) and (38), connected to the^electrod^ and (3) of the LCD electrooptic switching 
element (1). into the electric driving signals for the saud LCD electrooptic switching element (1), 
the amplitude of which being determine\by the electrt^ voltage Vlcd. connected to the control 
input (41) of the voltage translator (36) and 
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that this electronic circuitry can be optionally complementeci with the electronic circuitry for the 
reduction of the time-interval variations of the polarity-changdyof the electric driving signals for 
the LCD electrooptic switching element (1). 




^^Xhe electronic circuitry for the implementation of the driving scheme of claims 1 and 2 as 
claini^cMqclaims 5 and 6. characterized in that it reduces the time-interval variations of the 
polarity chang^-otthe electric driving signals by using the additional analog switch (24). which 
selects between the v&Hagelevels Vsi and Vs2 connected to the inputs (27) and (28) of the said 
analog switch so that it chan^^s^he reference voltage Vc at its output (25) connected to the 
reference input (55) of the comparatorTtS4)and 

that the selection of the reference voltage is rnade acbowjing to the signal given by the sensor 
element (35) and synchronized with the appropriate electffe^^ving signal for the LCD 
electrooptic switching element (1) so that the signal that is generatedV-Uje sensor (35) at its 
output (34). connected to the synchronization input (31), synchronizes the logic^tooiro! circuitry 
(30), which through its output (32). connected to the control input (26) of the analogue^'SwUch 
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(24). cont)^l^the said analogue switch (24) in such a way that it selects the reference voicage 
Vc at its. oi;^U25). connected to the reference input (55) of the comparator (54). so that the 
t.me-.nten,al Oi^ons of the polarity change of the electric driving signals, controlled by the 
comparator (54). ^»^s small as possible. 

8. The electronic circuitnr\the implementation of the driving scheme of claim 1 as claimed in 
cla.ms 5 and 6. characterized in that the integration of the LCD electrooptic switching element 
dnving s.gnals is implement^^by the periodic, sufficiently frequent, transfer of the charge 
proportional to the LCD electr^ntic switching element driving voltage, into the integrating 
capacitor (1 10) by the transfer ca^itor (101) and electronic analog switches (102) and (103) 
Where the complete transfer of the c^rge from the transfer capacitor (101) into the integrating 
capacitor (1 10) is provided by two trans>\tors of the opposite polarity (115) and (1 16) with base 
leads interconnected and emmitor leads ir^rconnected. 

9. The electronic circuitry for the implementatioi^ me driving scheme of claim 1 as claimed in 
claims 5 and 6. characterized in that the comparer, of the Integral of the LCD control signals 
with the reference voltage Vc and the discharging o\e integrating capacitor (110) is provided 
by two transistors of the opposite polarity (117) a%1l8). which have their base leads 
connected to the collector leads of the other transist^hile remaining emitter leads are 
connected to the integrating capacitor (110) and the output \al from the circuit is provided by 

additional MPM frQr.e>io*^r 4nx \\ ^ ^ 



20 additional NPN transistor (1 1 9). 




